ABSTRACT. Many 14C dating laboratories have established that coal samples exhibit a finite 14C age, apparently caused by contamination of the specimens before any laboratory preparation is undertaken. In this work, the possibility that the contamination is due to microbial and fungal activity in the coal substrate is considered and some suggestions are made for alternative sources of background test materials for 14C dating laboratories. Initial results indicate that geologically formed graphites contain little 14C and are likely to be good background test materials, especially in 14C AMS laboratories.
INTRODUCTION
The maximum age that can be determined reliably by the 14C dating method is limited by several factors, amongst the most important of which is "background." In the case of 14C dating by accelerator mass spectrometry (AMS), where extremely small samples are used, background problems caused by contamination are proportionally greater than for large samples. Three factors may contribute to the background observed during 14C determinations using AMS:
1) the limit of detection or machine background 2) contamination of the sample during pretreatment and preparation 3) contamination of the sample prior to any laboratory preparation or analysis.
Vogel et al (1987) have provided an excellent analysis of 1) and 2) by separating out the components of contamination introduced during sample combustion and graphitization, as well as the contribution to background by the accelerator system. Some of the background samples tested by Vogel et al (1987) Jull, pers commun, 1988) .
PROPERTIES OF COAL
Coal represents the accumulation of organic materials in sedimentary strata where it undergoes in situ compaction and induration to form various ranks. These vary from lignite, which is only moderately metamor-phosed, plant residues still readily apparent, to anthracite, which is very hard and brittle (Wixson et al, 1980 One suggestion is that radium, which is present in some coals at the sub pm level, as a decay product of the uranium/thorium series, may produce 4C during an extremely rare decay event (Rose & Jones, 1984 The action of various kinds of fungi and microbes in coal has been well documented (Paca & Gregr, 1977; Cohen & Aronson, 1987; Greenwell, 1987) . Cohen and Gabrielle (1982) Currently, the electric power industry is very interested in bacteria that can remove organic sulphur, pyrites and other potentially toxic substances from coal (Greenwell, 1987; Olson & Brinckmann, 1986) . The bacteria studied so far are related to the microorganisms found feeding on sulphur deposits at submarine hydrothermal vents and obtain their energy by oxidizing reduced iron and sulphur compounds (Singer & Stumm, 1970; Ehrlich,1981) . In moist air, some of these autotrophic species including strains of thiobacillus-like bacteria, oxidize pyrites in coal, incorporate atmospheric CO2 during their growth (Olson & Brinckmann, 1986; Ehrlich, 1981) , and deposit products containing 14C into the coal. The process is particularly prevalent in warm, damp coal in air, but will still occur at the temperatures and lower relative humidities experienced in 14C sample preparation laboratories where background coal test specimens have been stored.
CONCLUSION AND RECOMMENDATIONS
In order to try to prevent microbial and fungal activity in coal, only freshly mined coal, kept dry in a nitrogen atmosphere should be used. However, even with these precautions, considering the ubiquitous occurrence of fungi and microbes (bacteria have been found in a drill hole 3km underground apparently living on granite!), the use of coal (Haggin,1988) . Such samples could be used as standards to check for the introduction of 14C due to microbial activity after exposure of the coal specimen to moisture and air.
